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ABSTRACT 


We analyze the role of service-specific and mental health risk factors in active duty and 
reserve component Navy enlisted and officer suicide attempts and deaths from 2002 to 
2011. We estimate the effect of non-demographic, service-specific, pre-screening, and 
mental health factors through logit regression to determine their association with the 
occurrence of suicide attempts and death by suicide. We further evaluate how these risk 
factors differ between the active duty and reserve components. Results consistently found 
that diagnosed mental health conditions, specifically, depression and substance use, 
increased the odds of Sailors in all populations attempting and/or dying by suicide. 
Service-specific factors showed varying levels of significance across the different 
populations; however, those who were demoted and entry-level paygrades (E1-E4) in the 
enlisted population were at higher risk for suicide attempt and death. Deployment to a 
combat zone was associated with lower odds of attempting and dying by suicide for all 
populations except enlisted reservists. There were few significant covariates of suicide 
attempts or death among the officer population. The identification of common risk factors 
will aid in identifying service-wide efforts to determine the highest risk populations and 


develop tailored prevention programs. 
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I. INTRODUCTION 


Navy suicide behavior has increased at an alarming rate over the last decade. The 
Department of Navy Suicide Incident Report calculated “the average yearly suicide rate 
(suicides per 100,000 personnel) from 1999-2002 was 10.7 for the USN” (Stander, 2004, 
p. 2). Active duty suicide deaths continued to rise and peaked in CY2012 with 59 deaths, 
resulting in a suicide rate of 17.8 per 100,000, greatly exceeding the civilian (unadjusted) 
rate of 12.5 (Task Force Resilient, 2013, p. 26).! Additionally, CY2014 marks the highest 
occurrence of Navy selected reserve fatalities from suicide acts, recorded at 15 deaths as 
of 05 November 2014 (Navy Personnel Command, 2014). This trend has gained 
significant attention from the Secretary of Defense (SECDEF) and the Navy leadership. 


One way to gain deeper understanding of the suicide behavior is to analyze the 
different stages—suicidal thoughts, suicide attempts, and suicide completion. Each stage 
is potentially associated with different risk factors that can vary among individuals. 
Identifying these risk factors is necessary to minimize and possibly prevent suicide 
behavior. The impact of these unfortunate actions is not limited to the individual 
committing the act; loved ones, peers, and local communities bear an emotional and 
physical toll. From a manpower planning perspective, the loss of a valuable professional 
affects the individual’s command readiness, as well as the Navy’s overall ability to 
execute the mission effectively. The retrospective analysis that ensues from fatal and 
non-fatal suicide acts is a time-consuming effort that detracts from mission focus and 
readiness. Manning gaps present a significant challenge on an already constrained budget 
by seeking to alter accession numbers, training efforts, and redistribution of manpower 
(Ramchand et al., 2011). The identification of risk factors common to active duty and 
selected reserve component sailors who attempt suicide and/or die by suicide will provide 


a framework for current Navy suicide prevention and intervention programs. This 





! Civilian unadjusted rate reflects the suicide rate of the actual civilian population. It is not reflective 
of comparable military demographics. Reserve component (RC) service members refer to those individuals 
enlisted or commissioned in the selected reserve and National Guard not in Title 10 status (annual training, 
weekend inactive duty training). 


framework will aid in identifying service-wide efforts to determine the highest risk 


populations and develop tailored prevention programs. 


A. BACKGROUND 


Suicide attempts and suicide completions are relatively rare events in the U.S. 
Navy. Suicide attempts or self-intentional harm were not well documented in the military 
prior to 2009 (Hilton et al., 2009, p. 6). A suicide problem was identified from 1991 to 
1998 when the average rate of death by suicide increased to 12.2 per 100,000 persons, at 
which point the Navy initiated a suicide prevention program (Chavez, 2009). The average 
Navy suicide rate was relatively stable at 10.7 deaths per 100,000 persons between 1998 
and 2008 (Chavez, 2009). 


Since that time, Navy suicide deaths have been on the rise and reached an all-time 
high of 17.8 deaths per 100,000 persons in CY 2012. As of 05 November 2014, 61 U.S. 
Navy sailors have died by suicide in CY 2014, including 46 active duty members and 15 
selected reservists (Navy Personnel Command, 2014). These statistics call into question 
if current Navy suicide prevention efforts are enough and dictate the need for extensive 
analysis of all risk factors present at different stages of suicide for both the active duty 


and selected reserve component of the Navy. 


The Department of Defense Suicide Event Report (DoDSER), in an effort to 
standardize and compile data across the DOD, collects information related to suicide 
related behaviors, including suicide attempts, and includes a data registry standardized 
for all four major branches of military service. Findings from year to year consistently 
reveal demographic specific risk factors. For example, white males from the ages of 19 to 
24 years old have a higher occurrence of suicide-related behaviors for both the civilian 
and DOD populations (Ramchand et al., 2011). In this thesis, we analyze the role of 
demographic, service-specific, and prescreening factors that are associated with the 


occurrence of suicide attempts and death by suicide. We address the following questions: 


1. What non-demographic, service-specific factors (for example, sailor 
rating, warfare platform, combat zone deployment, type of command, 
transition status), and pre-screening factors (such as AFQT, substance 


abuse, medical or legal waivers) are associated with the occurrence of 
suicide attempts and death by suicide? 

How have suicide behavior trends (suicide attempts and death) differed 
between the active duty and reserve component Navy officer and enlisted 
populations? 

In both the active duty and the reserve components, how do risk factors 
change between suicide attempts and death by suicide? 
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Il. BACKGROUND ON SUICIDE RESEARCH 


A. DEFINITION OF SUICIDE DEATHS AND SUICIDE ATTEMPTS 


The World Health Organization (WHO) estimates that “every 40 seconds a person 
dies by suicide somewhere in the world, and many more attempt suicide” (World Health 
Organization, 2014, p. 2). All demographics, countries, and cultures are affected by acts 
of suicide (Task Force on the Prevention of Suicide by Members of the Armed Forces, 
2010, p. 7). There are many definitions of suicide and suicide attempts. The lack of 
consistency, standardization, and monitoring of suicide and suicidal behaviors creates 
variability when making comparisons across time and between different populations. For 
the purpose of this study, the following definitions from the Center for Disease Control 


(2013) will be used: 


° Suicide: death caused by self-directed injurious behavior with any intent 
to die as a result of the behavior. For this analysis, suicide deaths are 
identified using the NDI. 


e Suicide Attempt: a non-fatal self-directed potentially injurious behavior 
with any intent to die as a result of the behavior. A suicide attempt may or 
may not result in injury. However, for this analysis, suicide attempts are 
identified through ICD-9 codes embedded in clinical data, which will 
capture self-directed injurious behavior that resulted in injury. 





Death by suicide is a rare and unpredictable event. Suicide risk factors have 
differing levels of influence for each individual and play varying roles in the decision of 
an individual to take their life. Although this thesis analyzes two suicidal behaviors, it 
must be understood that every individual that experiences suicide ideations and/or makes 
a suicide attempt will not necessarily die. However, those that have suicide ideations and 
make suicide attempts are at an increased risk. RAND identifies that while “the majority 
of suicide deaths occur on individuals’ first attempts and the majority of those who make 
nonfatal attempts do not go on to die by suicide, a prior suicide attempt is the strongest 


predictor of subsequent death by suicide” (Ramchand et al., 2011, p. xvi). 


B. CIVILIAN AND MILITARY POPULATION DIFFERENCES 


Service members, regardless of status, have committed to sacrificing their lives to 
defend the United States Constitution and the nation. The stressors experienced by 
service members and their families are not present within the majority of the civilian 
population (Moore & Barnett, 2013 p. 24). Inability to manage stress appropriately can 
subsequently impact an individual’s interpersonal relationships and affect psychological 
health. Additionally, the military population has a different demographic composition 
than that of the civilian population, which increases the difficulty in comparing the two 
groups and having a true depiction of the suicide trends. Primarily, the military 
population is younger, disproportionately male, and has a different distribution of racial 
and ethnic groups than that of the civilian population (Ramchand et al., 2011). It is 
important to note that DOD suicide research has primarily focused on the active duty 
population and that the Selected Reserve and National Guard adds additional population 


variability. 


Researchers have used adjusted values to simulate a civilian population that is 
comparable to that of the military. RAND’s report, The War Within: Preventing Suicide 
in the U.S. Military, generated a synthetic national population with a demographic make- 
up similar to the military and found that from 2001 to 2006 the synthetic national 
population maintained a consistent suicide rate, while the DOD suicide rate increased 
(Ramchand et al., 2011, p. xv). The military suicide rate has traditionally been below that 
of the national rate. The concern is that the gap between the two populations is closing. It 
is known that the military suicide rate has continued to rise since 2006, so it can be 
estimated that the gap is substantially smaller at this point in time. Additionally, in 2008 


the active duty suicide rate surpassed that of an adjusted civilian for the first time. 


C. SUICIDE AND SUICIDE ATTEMPTS RISK FACTORS 


Suicide and suicide attempts are dynamic events that occur in response to the 
interaction of multiple social, psychological, and individual factors. It is generally 
accepted that there is not a single cause of suicide, but rather an excess of risk factors that 
in combination result in an increased risk for suicidal behavior (Task Force on the 
Prevention of Suicide by Members of the Armed Forces, 2010, p. ES-3). Additionally, 
the presence of protective factors can potentially reduce and nullify the increased risk. 
The Suicide Prevention Resource Center (SPRC) describes risk factors as “characteristics 
that make it more likely that individuals will consider, attempt, or die by suicide” and 
protective factors as “characteristics that make it less likely that individuals will consider, 
attempt, or die by suicide” (Suicide Prevention Resource Center, 2011). Specific 
demographic characteristics, a prior suicide attempt, substance abuse, a mental health 
diagnosis, and access to lethal means have been identified as common risk factors across 
the general population to include the DOD and DON (Suicide Prevention Resource 
Center, 2011; Ramchand et al., 2011, pp. 7-27). A detailed summary follows of the 


relationship between these risk factors and suicidal behaviors in more details below. 


1. Demographics 


Consistent with prevailing literature, male suicide rates exceed that of females 
across civilians and the DOD, regardless of status (Ramchand et al., 2011; Lien et al., 
2013b; CDC, 2012). The military population is disproportionately men; however, even 
when adjusting for this variance, suicide rates are substantially higher among men. Prior 
to 2005, suicide was more prevalent among those younger than 25 years of age for all 
populations. National, DOD and Navy suicide rates have since shifted. It is reported that 
suicide is now more common among 25- to 34-year olds. Specifically, the suicide rate for 
25- to 34-year olds, during 2007-2012, was 15.3 per 100,000 (Centers for Disease 
Control and Prevention, 2012; Lien et al., 2013b). Additionally, the Center for Disease 
Control states “the prevalence of suicidal thoughts, suicide planning, and suicide attempts 
is significantly higher among young adults aged 18-29 years than among adults aged =30 


years” (Centers for Disease Control and Prevention, 2012, p. 2). Utilizing personnel data 


files from Navy and Marine Corps active duty personnel, Center for Naval Analyses 
(CNA) reported suicide rates were highest for non-Hispanic whites at 13.1 per 100,000 
from 2001-2012 (Lien et al., 2013b). These findings are consistent across the different 


branches of Armed Forces and national suicide civilian estimates. 


2. Substance Use 


Statistics for civilian and military populations commonly report substance use as a 
predictor of all behaviors associated with the evolution of suicide (Jakupcak et al., 2009, 
p. 306). In fact, the 2012 DODSER reports that alcohol use and drug use were involved 
in 33.6% and 24.5% of DOD suicides, respectively. In the Navy specifically, 
approximately 40.7% and 15.3% of suicides included the involvement of alcohol and 
drugs, respectively. Additionally, alcohol use was involved in over 50% of USN AD and 
RC (in active duty status) suicide attempts between 2010 and 2012 (Smolenski, 2013). 


3. Mental Health 


Mental health disorders are commonly found to be significant factors in suicide 
risk across all populations; specific to the DOD, a diagnosis of anxiety, major depression, 
or posttraumatic stress disorder (PTSD) are most prevalent. In 2012, 52% of AD DOD 
reported suicide attempts and 42.1% of AD DOD suicide decedents were diagnosed with 
a behavioral health condition. Studies have shown that it is difficult to separate the 
physical condition of TBI from psychiatric diagnoses such as depression and PTSD 
(Moore & Barnett, 2013, p. 146); however, the Journal of the American Medical 
Association reports that TBI “has been found to be associated with significantly increased 
risk for suicidal ideation, suicide attempts, and death by suicide, especially when 
occurring together with psychiatric and/or substance abuse problems” (Bryan & Clemans, 
2013, p. 687). The inherent risks associated with military occupations likely put members 


at an increased risk of behavioral health issues and, by association, suicide. 


4. Hardships and Life Stressors 


Negative life events can greatly impact individual stress and precipitate behaviors 


associated with suicide across all populations (Ramchand, 2011, p. 34). The US. 
8 


Department of Defense Task Force on the Prevention of Suicide by Members of the 
Armed Forces (2010) defines work stress as job loss, co-worker issues, poor work 
performance, and/or work-related hazing. These stressors are often derived from larger 
issues or events to include relationship loss, legal concerns, disciplinary problems, and 
demotions. In The Military Psychologists’ Desk Reference, Rudd found, “84% of suicide 
attempts were related to work stress and 60% precipitated by a failed relationship” 
(Moore & Barnett, 2013, p. 144). Among 2012 DOD suicide and suicide attempts, over 
40% of suicide decedents experienced family and relationship stressors within 90 days of 


the event (Smolenski, 2013). 


Civilians and Reserve Component service members have been more susceptible to 
financial stressors associated with higher unemployment rates and the recent economic 
recession. AD personnel are typically insulated from these particular economic issues, 
while RC must maintain civilian professions and balance military obligations. “National 
data for the general population have demonstrated a clear link between the economic 
downturn and the rise in suicides between 2005 and 2010 (moving from under 


11.0/100,000 to 12.0/100,000)” (Moore & Barnett, 2013, p. 145). 


5, Access to Fire Arms 


Firearms have consistently been the primary method of suicide and the most lethal 
means of death for both the civilian and military populations. Non-military firearms were 
used in more than 40% of all DOD reported suicides in 2008-2012. During this same 
time period, military firearms caused less than 25% of all DOD suicides (Smolenski, 
2013). This contradicts the belief that military firearms put service members at an 
increased risk of suicide, however military members are more likely to own a personal 


firearm. 


6. Prior Suicide Attempts 


Attempting suicide places individuals at a higher risk of completing suicide. For 
example, Harris & Barraclough found that “those who had attempted suicide were at 38- 
times greater risk for dying by suicide than those who had not attempted suicide” 


(Suicide Prevention Resource Center, 2011, p. 3). According to the Navy and Marine 
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Corps “Suicide At A Glance” flyer and Van Orden et al., the ratio of suicide attempts to 
suicide completions range from 25-30 to 1 (Navy and Marine Corps Public Health 
Center, n.d.; Van Orden et al., 2010). 


D. DOD SPECIFIC SUICIDE AND SUICIDE ATTEMPT RISK FACTORS 


Over the last two decades the U.S. government, Department of Defense (DOD), 
and Department of the Navy have increased the attention placed on suicide prevention 
leading to much research that identified consistent suicide risk and protective factors. The 
military has been leading suicide prevention efforts with the development of programs 
and initiatives focused on education, identification and reduction of risk factors, and 
strengthening protective factors (Task Force on the Prevention of Suicide by Members of 
the Armed Forces, 2010, p. 70). The majority of suicide risk factors are similar between 
the military and civilian populations. However, the military culture and additional 
physical and mental stress unique to the military environment such as deployments, 
combat exposure, and family separation appears to intensify the presence of risk factors, 


specifically mental health conditions (Moore & Barnett, 2013, p. 143-145). 


1. Enlisted 


Enlisted personnel make up the majority of the active duty and selected reserve 
forces. Thus, it is not surprising that across the DOD and the DON, enlisted personnel 
have a higher incidence of suicide than officers (Lien, 2013a, pp. 14-16). It is difficult to 
make accurate comparisons between the enlisted and officer suicide rate as the officer 
suicide sample is extremely small. Additionally, within the enlisted ranks occurrence of 
suicide differs between pay grades (Lien, 2013a, p. 15). Historically, the rate of suicide 
for E1-E4 service members is higher than that of E5-E9’s. However, the gap between the 
two subsets is closing (Smolenski, 2013, p. 54). There is an absence of evidence to 


support differences between occupational fields. 


2. Physical Health 


Civilian studies have indicated an association between the frequency of medical 


care within the last 12 months and committing suicide. However, this relationship has 
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received little attention from the military. The DOD tracks access to physical, mental and 
support service care for those that attempt and die by suicide. In 2012, 67.7% of DOD 
suicide attempts and 61% of DOD suicide decedents accessed these services within 90 
days of the event. Trofimovich et al. was the first to analyze the frequency and rates of 
primary care visits to eventual suicide and self-inflicted injury for the DOD. This study 
found that having received medical care within 30 days is associated with a higher rate of 
suicide. Specifically, “during 2001—2010, 45 percent of individuals who completed 
suicide and 75 percent of those who injured themselves had outpatient encounters within 
30 days prior to suicide/self-harm” (Trofimovich, 2012, p. 2). The study also found the 
number of DOD medical visits within the period was excessive compared to the civilian 


population. 


Bt Deployment 


DOD suicide rates may is associated with the increased number of deployments; 
however, supporting literature is conflicting. The Center for Naval Analysis identified 
multiple studies that show a statistically insignificant correlation between deployment 
and suicide. While an Army Study to Assess Risk and Resilience in Service members 
(Army STARRS) found that for active duty Army soldiers an increased risk of suicide 
was associated with current or previous deployment (Schoenbaum et al., 2014). 
Deployment is often used to proxy for combat experience as data is more readily 
available, but not all service members who complete a deployment are exposed to combat 
or have the same combat experiences that could affect other facets of their physical and 


mental health. 


4. Transitions 


Service members are required to transition between assignments, units, overseas 
and INCONUS locations, as well as between the civilian and military communities. 
These transitions can generate increased anxiety and stress, precipitate the loss of 
protective factors, and interrupt established medical care. Some think that the number of 
transitions experienced by military members may increase the prevalence and/or severity 
of suicide behavior risk factors (Task Force on the Prevention of Suicide by Members of 
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the Armed Forces, 2010, p. 84). Lien et al. analyzed the effect of career transitions on 
enlisted USN suicide from 2001 to 2012 and found contradictory results. Specifically, 
They found that those who moved within the last 12 months or transitioned between sea 
or shore duty status within the last 12 months had a lower rate of suicide. However, Lien 
et al. did find a higher prevalence of suicide for those service members within 12 months 
of the end of obligated service (Lien et al., 2013a, pp. 54-57). “For 2007-2012, the 
suicide rate among enlisted Sailors within 12 months of their end of obligated service was 
21.5 compared to 13.2 for Sailors who were not approaching the end of their active-duty 


obligation” (Lien et al., 2013a, p. 56). 


E. NAVY-SPECIFIC SUICIDE RISK FACTORS 


While the DOD has experienced an increase in suicide rates across all services, 
increasing from 10.3 in 2001 to 22.7 in 2012. (Ramchand, 2011, p. xiv; Smolenski, 
2013), each individual service is impacted by suicide differently. Factors that vary among 
services include, among others, the age distribution, the quality of recruits (with regard to 
AFQT and education), career fields, and the number and type of missions/deployments. 


However, research is limited in areas that identify service specific suicide risk factors. 


Most recently, Lien et al. conducted a study on non-demographic factors 
associated with suicide (2001-2012) resulting in two reports specific to the Navy, Risk 
Factors Associated with Suicide: A Review of the Literature and DON Military Career 
Characteristics Associated with Suicide. In addition to an extensive review of literature, 
Lien et al. conducted semi-structured interviews of subject matter experts and identified 
Navy career characteristic factors associated with suicide. Their findings support 
previous research that identified specific demographics, access to firearms, experiencing 
a loss (relational, financial, or career), physical and mental health, substance abuse, 
stigma, and transitions as common risk factors associated with military suicide. They 
further analyzed early career characteristics, basic career characteristics, loss of military 
career status, military career transitions, and deployments for AD Navy and Marine 


Corps service members. Sample size was a limiting factor in making associations 
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between particular service specific factor and suicide, especially when evaluating the 


officer community and specific occupational fields. 


Lien et al. recommended that additional research be conducted to analyze suicide 
risk factors associated with the reserve population, as this population is characteristically 
different. The suicide risk factors for the Selected Reserve component are largely 
unknown due to a variety of challenges. Selected Reservists shift between activated and 
reserve status that affect protective factors, access to both military and civilian medical 
care that do not correspond, and face economic and unemployment challenges. 
Additionally, insufficient tracking of both the total current Reserve population and the 
lack of a validated suicide-reporting requirement for non-activated reservists greatly 


reduces the information currently available. 


Golliday (2014) analyzed the role of service specific risk factors in active duty 
Navy suicides for CY 2002-CY 2012. He found risk factors such as such as gender and 
race to be consistent with current literature. Specific to the active duty Navy population, 
he determined that enlisted supply ratings and non-moral accession waivers were 
associated with higher odds of suicide, while officer surface designators, undesignated 
enlisted rating, enlisted submarine and aircraft carrier assignments were associated with 


lower odds of suicide 


This thesis continues and expands upon the research conducted by Golliday 
(2014). We examine the role of non-demographic, service-specific factors and pre- 
screening factors and the occurrence of suicide attempts and death by suicide for both the 


active and reserve Navy population. 
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Hil. DATA AND METHODOLOGY 


A. DATA 


We use data from four different military and civilian sources: Defense Manpower 
Data Center (DMDC), Armed Forces Medical Examiner System (AFMES), Tricare, and 
the CDC National Death Index (NDI). These data sources are used to capture 
demographics, service-specific characteristics, mental health diagnoses, to include 
suicide attempts, and reported suicide deaths. Table 1 summarizes the data received from 


each data source. 


Table 1. | Summary of datasets used and their sources 





22 quarterly sets of Navy demographic/service data DMDC 
1 set of deployment data 
1 set of reserve component indicator data 











1 set of suicide death data AFMES 
1 set of death data NDI 
4 sets of inpatient mental health disorders diagnosis data Tricare 











4 sets of outpatient mental health disorders diagnosis data 





The DMDC database provides service member demographics, accession, career, 
and deployment information, and identifies all individuals that have ever served in the 
Reserve Component. DMDC is the DOD’s enterprise human resource information 
source. The DMDC database contains 21,468,856 observations on all Navy enlistees and 
officers between the fourth quarter of calendar year (CY) 1997 and the fourth quarter of 
CY 2012, which consisted of 1,010,113 of individual records. We aggregated quarterly 
data to the yearly level. 


Data from Tricare provides inpatient and outpatient mental health disorder 
diagnosis information, including suicide attempts from both military and non-military 
providers for FY 2001- FY 2011. Tricare is the health care program that services active 
duty members, National Guard, Reserve members, retirees, and their families. Tricare 
information was provided in eight different data files (two per category, FY 2001 to FY 


2006 and FY 2007 to FY 2011) to capture Standard Inpatient Data Record (SIDR), 
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Tricare Encounter Data—Institutional (TEDI), Standard Ambulatory Data Record 
(SADR)/Comprehensive Ambulatory/Professional Encounter Record (CAPER), and 
Tricare Encounter Data—Non-Institutional (TEDN). SIDR captures inpatient care from 
Military Treatment Facilities (MTF) for personnel enrolled in Tricare. Records for those 
that receive inpatient care from a provider other than an MTF are included in the TEDI 
database. SADR/CAPER and TEDN records capture treatment received in the outpatient 
setting. Tricare data includes ICD-9 codes for diagnosed conditions, initial diagnosis 
dates, and additional visit dates for the condition for Army, Navy, Air Force and Marine 
Corps enlistees and officers from FY 2001 to FY 2011. For the purpose of our research, 
we use the ICD-9 codes to identify the following behavioral health conditions of interest: 
major depression, PTSD, substance abuse, and suicide attempt. For active duty service 
members, the Tricare data would capture all clinical encounters. Reserve Component 
members not in an activated status must pay a fee for Tricare medical coverage, as such 


not all Reserve members carry this coverage. 


AFMES data identifies all deaths that occur while on active duty, which includes 
activated Reservists. The Office of the Armed Force Medical Examiner is responsible for 
conducting autopsies and determining the cause of death for all active duty and activated 
reserve personnel (Ramchand, 2011). Data provided by AFMES includes the month, 
year, and cause of death for every Sailor who has died on active duty from CY 2002 to 
CY 2012. During this period, there were 2,206 unique death observations, of which 449 
were confirmed suicides. AFMES data does not capture deaths that occurred within the 
un-activated reserve population or after individuals leave the military. National Death 
Index data, which is the centralized death record database, was used to capture this 
information. NDI data includes the manner of death, date of death, and cause of death for 
45,350 unique individuals. Combining the NDI and AFMES data allowed for a more 
inclusive and accurate sample. All data was linked utilizing an Electronic Data 
Interchange Personal Identifier Number (EDIPIN) to create a yearly panel data sample 
(one record for each year of military service) and an aggregate sample (one unique record 


per EDIPIN). 
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B. DEFINING ANALYTICAL SAMPLE 


The linked data was used to develop four analytical samples. We conducted our 
analysis on the following Navy sub populations: active duty enlisted, reserve component 


enlisted, active duty officer, and reserve component officer. 


The reserve variable indicates if a Sailor ever served in the Reserve Component. 
The presence of this indicator enables the differentiation between those that have only 
served on active duty during the entire study period and those that have ever served in the 
Reserve Component. This indicator provides additional granularity within the population 
and allows for insight into the characteristics of the Reserve Component population 
despite its incompleteness. Members of the military can transition between the active 
duty and reserve component throughout a career, yet the data does not allow for the 
identification of these transitions or delineate between those that were previously active 
duty. This results in possible bias in some variable estimates for the Reserve Component 


analysis. 


For each of the data samples, we construct yearly data and an overall aggregated 
data. Enlisted and officer samples are separated due to differences in size, demographics, 
ability measurements (AFQT only available for enlistees), rank/rate (position in 
organization), and jobs (i.e., rating or designator). The enlisted sample consists of 
3,219,849 person-year observations (2,419,896 AC, 799,899 RC) representing 667,336 
unique Sailors (485,956 AC, 181,369 RC), while the officer sample contains 561,795 
(406,978 AC, 154,811 RC) person-year observations representing 94,617 (62,998 AC, 
31,618 RC) unique individuals. Yearly panel samples allow for the identification of 
changes from year to year, while the aggregate samples allow for the identification of 


overall trends with a greater level of accuracy. 


C. KEY VARIABLES 
1. Outcome Variables 


We analyze two separate outcomes, whether a Sailor completed suicide (i.e., 
death by suicide) and whether a Sailor had been diagnosed with a suicide attempt 


(regardless of death outcome). The suicide death variable is an indicator for death that 
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was tuled as a result of a suicide at any point during the applicable CY and is identified 
through a combination of AFMES and NDI data. The suicide attempt variable is an 
indicator for being diagnosed with attempting suicide, regardless of the end result, at any 
point during the applicable CY, and is identified through the Tricare clinical encounter 
data. We use ICD-9 codes of E950 through E958 to identify suicide attempts. It is 
important to note that the suicide attempt variable captures both individuals that 
successfully completed suicide (i.e., death by suicide) and those that did not. In addition, 


a person might die as a result of suicide without a clinical record of suicide attempt. 


2s Demographic Variables 


Demographic characteristics, as well as marital status and number of dependents 
are used as regressors in the logit regression models. We expect similar statistics and 
correlation results as were found with previous research. For gender, we include a male 
indicator that takes on a value of 1 if a Sailor is a male and 0 otherwise. An age variable 
represents how old a Sailor was on the last day of the CY. Age categories were developed 
from the age variable for each individual sample. Due to sample size restrictions each 


sample AC/RC enlisted and officer has a slightly different age category composition. 





° AC Enlistees are grouped into the following age categories: 17-21, 22— 
24, 25-29, 30-34, 35-39, and 40 or more years. 
e RC Enlistees are grouped into the following age categories: 17-21, 22- 


24, 25-29, 30-34, 35 or more years. 
° Officers are grouped in the following age categories: 20—29, 30-34, 35 
39, 40-44, and 45 or more years. 





Individuals’ race and ethnicity are captured together by the indicator variables 
white, black, other minority, unknown race, and Hispanic. The other minority category 
includes individuals that are Asian Pacific Islander, Native American or any race other 
than black or white. White serves as the reference group. The race and ethnic categories 
are mutually exclusive, such that an individual will only appear in a single category. 
Unlike enlisted regressions, officer regressions combine unknown race with the reference 


group (white) as less than 0.05% of the sample had an unknown race. 


Marital status signifies the Sailor’s status as of the last day of the applicable CY. 


The indicator variables married, never married, and divorced/separated/widowed are used 
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to capture this information. Never married serves as the reference category. Additionally, 
a previous divorce variable is used to indicate if an individual was previously divorced, 
taking a value of 1 if divorced in the current or previous years and 0 otherwise. The 
dependents variable captures the number of dependents a Sailor had on the last day of the 
CY. Dependent information is grouped into the following categories: 0, 1, 2 or more 


dependents, where 0 dependents is the reference group. 


AFQT score is used as a proxy for individual ability and is categorized into the 
following groups: category IV/V (score 1—30), category HIB (score 31-49), category 
INA (score 50-64), category II (score 65—92), and category I (score 93-99). Category 
IV/V is the reference group. Observations with missing AFQT scores are categorized in 
as category IV/V. Additionally, a missing AFQT variable was created to represent those 
in the sample with a missing variable due to non-trivial amount of missing data 
associated with this variable. AFQT score is only used in the enlisted dataset, as officers 


are not required to take the AFQT for commissioning. 


Accession waiver variables capture any waivers a Sailor required in order to enlist 
in the Navy and are categorized into the following groups: minor offense, major offense, 
other, or none, where those with no waivers are the reference group. Felony waivers are 
included as part of the major waiver category. Minor waivers primarily include traffic 
violations and drug waivers, while other waivers captures administrative waivers such as 
age and education waivers as well as mental waivers. Waiver information is not included 


in Officer analysis, as those that commission with a waiver is extremely small. 


3% Service Specific Variables 
a. Paygrades 


Enlisted and officer paygrades are captured by rate (enlisted) and rank (officer) 
variables. The rate/rank variable reflects a Sailor’s paygrade at the end of each CY. 


Paygrade categories were developed based on each individual sample: 


° AC Enlistees: enlisted apprentice (E1-E4), enlisted journeyman (E5-E6), 
enlisted supervisor (E7-E9), where enlisted apprentice serves as the 
reference group. 
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° RC Enlistees: junior enlisted (E1-E4), mid-level enlisted (E-5), senior 
enlisted (E6-E9), where mid-level enlisted and senior enlisted are the 
reference group. 

e Officers: junior officer (01-03), mid-level officer (04-O5), senior officer 
(O7-O10), and warrant officer (WO2-WOS), where junior officer serves 
as the reference group. 


b. Demotion 


A demotion indicator variable is used to describe negative changes in rank from 
the previous calendar. Additionally, a previous demotion variable is used to capture if an 
individual was previously demoted, taking a value of 1 if demoted in the current or 
previous years and 0 otherwise. In the aggregated data, the elapsed time since demotion is 
captured by the variables one year post-demotion and two or more years post-demotion, 
where never demoted serves as the reference group. Demotion is a rare event in the 


Officer community; as such it is not used in the Officer analysis. 


Cc. Enlisted Rating/Occupational Specialty and Officer Designator 


Enlisted ratings and Officer designators are numerous and specific, which limits 
the number of observations within each group. We organize specific enlisted ratings and 
officer designators into more generalized and overarching categories listed below. 
Enlisted rating categories: air, operations, construction, supply, intelligence, engineering, 
weapons, medical, administration, and other rate. Due to sample size, the RC enlisted 
sample combines unknown ratings with the administration-rating group. Officer 
designator categories: surface/ship, submarine, administration, engineering, aviation, 
intelligence, medical, supply, and other designation. For both the enlisted and officer 
samples, the administration category serves as the reference group. Ratings and 


designator information is captured on the last day of the CY. 


d. Primary Warfare Platform 


Sailors can be assigned to a variety of platforms, whereas each platform is 
associated with a different mission set (type of work), culture, and physical environment. 
The following platform categories: shore, air, submarine, small ships, amphibious ship, 


aircraft carrier, other at-sea platforms, and unknown platform, where shore is the 
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reference group. The small ship category includes minesweepers, frigates, destroyers, and 
cruisers. These categories are used to capture the type of warfare platform a Sailor was 
assigned to on the last day of the applicable CY. Platforms were further categorized for 


the RC enlisted and officer samples: 


e RC Enlistees: shore, small ships, large ships, air platforms, and submarine 
platforms, where shore is the reference group. Large ships include aircraft 
carriers and amphibious ships. 

° Officers: shore, small platforms, large platforms, and unknown platforms, 
where shore is the reference group. Small platforms include 
minesweepers, frigates, destroyers, cruisers, other sea platforms, and 
submarines. Large platforms include aircraft carriers, amphibious ships, 
and aviation platforms. These more refined categories were required 
because of the limited sample size. 


e. Combat Zone Deployment 


A deployment indicator variables is used to identify individuals that deployed to a 
combat zone at any time during the CY. The combat zone indicator variable takes on a 
value of 1 if a Sailor was deployed in the CY and 0 otherwise. Additionally, a previous 
combat zone deployment variable is used to capture if an individual was previously 
deployed, taking a value of 1 if deployed to a combat zone in the current or previous 
years and 0 otherwise. In accordance with Executive Order, the following areas are 
considered to be combat zones: Persian Gulf, Red Sea, Gulf of Oman, Arabian Sea, Gulf 
of Aden, Iraq, Kuwait, Saudi Arabia, Oman, Bahrain, Qatar, the United Arab Emirates, 
Kosovo, and Afghanistan (Executive Order No. 12,7444, 1991; Executive Order No. 
13,119, 1999; Executive Order no. 13,239, 2001). 


4. Diagnosed with Mental/Behavioral Health Condition Variables 


We use diagnosed mental/behavioral health condition indicator variables to 
denote if a service member was diagnosed with any of the following conditions: 
depression, PTSD, substance use, or suicide attempt during the CY. ICD-9 codes are used 
to identify diagnoses. The PTSD variable identifies individuals diagnosed with PTSD 
(ICD-9 code 309.81) during the CY. The depression variable identifies individuals 
diagnosed with depression (ICD-9 code 296.2-296.3) during the CY. The substance abuse 


variable identifies individuals diagnosed with substance abuse (ICD-9 code 291-292, 
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303-305) during the CY and 0 otherwise. The suicide attempt identifies individuals 
diagnosed with a suicide attempt (ICD-9 code E950-E959) during the CY. The suicide 
attempt variable is used as part of the independent variable for all regressions where the 


outcome of interest is death by suicide. 


In addition to the variables above that identify a current diagnosis, post diagnosis 
variables (for the nine conditions of interest) are used to capture if an individual was 


diagnosed with a mental health condition in the current or previous CY. 


5. Year Cohorts 


To capture unobservable cohort changes across calendar years, as well as 
unobserved individual life events, an indicator variable for each CY in the sample is used. 


CY 2002 is the reference group. 


D. SUMMARY STATISTICS 


General suicide attempt and death statistics for the active and reserve component 
enlisted and officer datasets for CY2002-CY2011 are in Table 2 through Table 5. The 
active and reserve datasets capture suicide deaths that occur outside of military service. 
The crude suicide rate is calculated using the following equation: 


# of suicide deaths in sample 


Crude Suicide Rate = * 100,000 





sample size 


This calculation is different than that used by DOD and DON, which utilizes 
average component populations as the denominator. Our research captures suicide deaths 
that occur after individuals transition out of the military, which prevents the use of 
average end strength. As such, the rates we calculate are not comparable to those 
presented by DODSER. Additionally, the crude suicide rate will not be calculated for any 
component that has less than 20 suicides deaths per year. Table 6 presents the total 


number of suicide attempt and death percentages for the dataset. 
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Table 2. Yearly Suicide Attempt and Suicide Death Statistics, Active Duty 
(AC) Enlisted, CY2002-CY2011 


Number of | Percentage Percentage | Crude 
AC Suicide | of Total AC} | Number of | of Total AC] Suicide 
Attempts’ Suicide ||AC Suicide} Suicide | Rate (per 
Sample in the Attempts in] ] Deaths’ in | Deaths in 100,000 
Year Size Sample | the Sample|] the Sample | the Sample | persons) 


P99 [14.56% [387 
419 
342 
32.5 
249 
28 
211 
202 
13.3 
28.1 


Notes: 

1. Suicide attempts reflect Tricare reports from January 2002 to September 2011. 

2. Suicide deaths reflect NDI reports from January 2002 to December 2011 and capture deaths 
that occur beyond time of military service. 





Active duty enlisted suicide attempt counts vary from year to year, but are on 
average between 1,100-1,200 attempts per year. CY2011 shows the lowest number of 
attempts in the observation window at 751, because we only observe 9 months during this 
CY. Beyond CY2004, reports of active duty enlisted suicide attempts and deaths 
continuously decrease at an approximate rate of 1-2% per year. Data from 2002 to 2011, 
captures 680 suicide deaths. During this time period, there were 502 officially reported 
active duty Navy suicides (including both enlisted, officer, and activated reservists) 
(Navy Personnel Command, 2014). Therefore, over 178 suicide deaths occurred when 
previous AC service members were no longer in the military. The active duty enlisted 
sample crude suicide rate peaks in CY2004 at 41.9 and reaches a minimum in CY2011 at 


13.3. The sample average suicide rate during this ten-year period was 26.8. 
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Table 3. Yearly Suicide Attempt and Suicide Death Statistics, Reserve 
Component (RC) Enlisted, CY2002-CY2011 


Number of | Percentage Percentage 
RC Suicide | of Total RC} | Number of | of Total RC 
Attempts' | Suicide ]|]|RC Suicide] Suicide 
Sample in the Attempts in]] Deaths’ in | Deaths in 
Year Size Sample | the Sample] ] the Sample | the Sample 


Cv2002 
C¥2003 
Cv2004 
CY2005 
CY2007 
CY2008 
CY2009 
C¥2010 ee a 
CY2011 
Total | 799,899 


Notes: 
1. Suicide attempts reflect Tricare reports from January 2002 to September 2011. 


2. Suicide deaths reflect NDI reports from January 2002 to December 2011 and 
capture deaths that occur beyond time of military service. 


CY2006 88,286 





The average Reserve enlisted suicide attempt count from 2002 to 2010 was 300 
attempts per year. Similar to active enlisted, a decrease in the number of attempts starts in 
CY2005 and continues to CY2011. This same trend is seen for suicide deaths. CY2011 
marks a substantial decrease in the number of suicide deaths, representing approximately 


2% of the total suicides that occurred during the observation period. 
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Table 4. | Yearly Suicide Attempt and Suicide Death Statistics, Active Duty 
(AC) Officer, CY2002-CY2011 


Number of | Percentage Percentage 
AC Suicide | of Total AC] | Number of | of Total AC 
Attempts’ Suicide | {AC Suicide} Suicide 
Sample in the Attempts in] ] Deaths’ in | Deaths in 
Year Size Sample | the Sample} the Sample | the Sample 


Cv2002 
CY2003 
Cv2004 
CY2008 
C¥2006 
Cv2007 
CY2008 
C¥2009 
Cv2010 
Cv2011 
Total 406,978 100.00% 
Notes: 

1. Suicide attempts reflect Tricare reports from January 2002 to September 2011. 
2. Suicide deaths reflect NDI reports from January 2002 to December 2011 and 
capture deaths that occur beyond time of military service. 





Active duty officer suicide attempt counts are relatively stable over the 
observation period, with an average of approximately 36 attempts per year (not taking 
CY2011 into account). CY2008 marks the peak of suicide attempts. Suicide death counts 
for active duty officer’s range for 1-7 suicide deaths per year. CY2003 and CY2005 
mark the peak of suicide deaths, while CY2009 marks the lowest observed number of 
deaths. 
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Table 5. | Yearly Suicide Attempt and Suicide Death Statistics, Reserve 
Component (RC) Officer, CY2002-CY2011 


Number of | Percentage Percentage 
RC Suicide | of Total RC} | Number of | of Total RC 
Attempts’ | Suicide ||RC Suicide} Suicide 
Sample in the Attempts in]] Deaths’ in | Deaths in 
Year Size Sample | the Sample] ] the Sample | the Sample 


Cv2002 


Po | 000% | 
CY2003 
Cv2004 Po | 0.00% | 
CY2008 
CY2006 Po | 0.00% _| 
Cv2007 
CY2008 Po | 0.00% | 
C¥2009 Po | 0.00% _| 
Cv2010 
Cv2011 
Total 154,811 100.00% }f 9 — | 100.00% | 
Notes: 

1. Suicide attempts reflect Tricare reports from January 2002 to September 2011. 
2. Suicide deaths reflect NDI reports from January 2002 to December 2011 and 
capture deaths that occur beyond time of military service. 





Similar to active officers, reserve component officer suicide attempt counts are 
relatively stable over the observation period. Suicide attempts range from 12—20 attempts 
per year over the observation period. CY2008 marks the peak of suicide attempts. Suicide 
death counts for reserve component officers are extremely low ranging from 0 to 3 deaths 


per year. 


Table 6. Active and Reserve Component Suicide Attempt and Death 
Percentage 


Number of Percentage of 
Suicide Percentage of Suicide 

Deaths with a Suicide Deaths with a 
Number of | Number of Previous | Attempts that Previous 
Suicide Suicide Suicide Result in Suicide 


Attempts Deaths Attempt Death Attempt 


15,382 023% [4.76% 





From CY 2002 to CY 2011, 15,864 suicide attempts and 866 suicide deaths were 
reported. Of the total suicide deaths that occurred, only 41 individuals had previously 
been diagnosed with a suicide attempt, representing 4.73 percent. Additionally, less than 


1 percent of suicide attempts resulted in death. 


E. DESCRIPTIVE STATISTICS 


We generated datasets for each population: active duty enlisted, enlisted reserve 
component, active duty officers, and reserve component officers. The aggregated datasets 
(one observation per Sailor) captures associations between suicide attempt and suicide 
death, as well as particular mental health diagnoses, between CY2002 and 2011. Each 
descriptive statistics table consists of the mean and one standard deviation from the mean. 


Reserve component officers are not included due to insufficient results. 


1. Active Duty Enlisted Dataset 
a. Mental Health Conditions 


According to Table 7, over the observation period, an average rate of 120.5 active 


duty personnel per 100,000 attempt suicide and 28.1 per 100,000 die by suicide. 


Table 7. Descriptive Statistics of Suicide and Mental Health Conditions for 
Active Duty Enlisted 





b. Demographic and Service-Specific Characteristics 


Tables 8 and 9 represent the general characteristics of Navy active duty personnel. 
Majority of the Sailors are male (84%), more than 60% are less than thirty years old, 55% 
white, 57% married, almost 40% have two or more dependents, 37.5% score between 65— 

ZT 


92 on the AFQT, 83% join the Navy with no waiver, more than 90% have never been 
demoted, E1-E4 makes up 70% of active enlisted personnel, more than 30% do not have 
a designated rating, more than 50% have never been deployed to a combat zone, and 


greater than 96% are attached to a shore command. 


Table 8. _ Descriptive Statistics of Demographics and Pre-Enlisted Screening 
Characteristics for Active Duty Enlisted 
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Table 9. Descriptive Statistics of Service-Specific Factors for Active Duty 
Enlisted 


2. Reserve Component Enlisted Dataset 





a. Mental Health Conditions 


According to Table 10, the average rate of suicide attempts is 72.6 and 18.1 for 
suicide deaths, per 100,000, over the observation period. Enlisted reserve personnel who 
attempted suicide and/or died by suicide were diagnosed with depression more so than 


other mental health conditions from 2002-2011. 
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Table 10. Descriptive Statistics of Suicide and Mental Health Conditions for 
Reserve Component Enlisted 





b. Demographic and Service-Specific Characteristics 


Tables 11 and 12 represent the general characteristics of the Navy reserve enlisted 
personnel. Majority of the Sailors are male (81.3%), nearly 90% are less than 30 years 
old, 58% white, 71% married, 58% have no dependents, 34% have ever scored between 
65-92 on the AFQT, 82% join the Navy with no waiver, 10.75% have ever been 
demoted, E1-E4 makes up 90% of reserve enlisted personnel, more than 63% have air or 
undesignated ratings, more than 58% have never been deployed to a combat zone and 


greater than 87.5% have ever been attached to a shore command. 
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Table 11. | Descriptive Statistics of Demographics and Pre-Enlisted Screening 
Characteristics for Reserve Component Enlisted 





31 


Table 12. Descriptive Statistics of Service-Specific Factors for Reserve 
Component Enlisted 


Js Active Duty Officer Dataset 





a. Mental Health Conditions 


According to Table 13, the average rate of suicide attempts is 13.9 and 9.3 for 
suicide deaths, per 100,000, over the observation period. Active duty officers who 
attempted suicide and/or died by suicide were diagnosed with depression more so than 


other mental health conditions from 2002-2011. 
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Table 13. Descriptive Statistics of Suicide and Mental Health Conditions for 
Active Duty Officers 





b. Demographic and Service-Specific Characteristics 


Tables 14 and 15 represent the general characteristics of Navy active duty 
officers. Majority of the active officers are male (86%), 82% are older than 29 years, 84% 
white, 80% married, almost 66% have two or more dependents, O1-O3 makes up 60% of 
active duty officers, 47% have either air or surface designators, 49% have been deployed 


to a combat zone, and greater than 97% have ever been attached to a shore command. 


Table 14. _ Descriptive Statistics of Demographics for Active Duty Officers 
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Table 15. Descriptive Statistics of Service-Specific Factors for Active Duty 
Officers 


4. Reserve Component Officer Dataset 





a. Mental Health Conditions 


According to Table 16, the average rate of suicide attempts is 20.4 and 6.1 for 
suicide deaths, per 100,000, over the observation period. Reserve component officers 
who attempted suicide and/or died by suicide were diagnosed with depression more so 


than other mental health conditions from 2002—2011. 


Table 16. Descriptive Statistics of Suicide and Mental Health Conditions for 
Reserve Component Officers 


Mean 





b. Demographic and Service-Specific Dataset 


Tables 17 and 18 represent the general characteristics of Navy reserve component 
officers. Majority of the reserve officers are male (77%), 47% are younger than 30 years 
old, 84% white, 59% have ever been married, almost 42% have two or more dependents, 
O1-03 makes up more than 94% of reserve officers, 48% have either air or surface 
designators, 42% have ever been deployed to a combat zone, and greater than 92% have 


ever been attached to a shore command. 


Table 17. Descriptive Statistics of Demographics for Reserve Component 
Officers 


83.92% 
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Table 18. Descriptive Statistics of Service-Specific Factors for Reserve 
Component Officers 


F. METHODS 





We estimate separate logit regression models to study the odds of two suicide 
measures as a function of service members’ demographics, service-specific and mental 
health characteristics: (1) death by suicide and (2) being diagnosed with a suicide 
attempt. For the ease of interpretation, we report the results in odds ratios (OR). Odds 
ratios are the exponentiated form of the regression coefficient, which represents the 
likelihood that the outcome (suicide or suicide attempt) will occur given the presence of a 
specific variable. If the odds ratio equals one, the independent variable does not affect the 
outcome (suicide attempt or suicide death). Holding all else constant, an odds ratio less 
than one for any given independent variable is associated with lower odds of the 
dependent variable, suicide attempt or death by suicide. Conversely, an odds ratio greater 
than one, holding all else constant, indicates the independent variable is associated with 


higher odds of the outcome. 


We estimate multiple logit models for each dataset of interest. We run each model 


independently for the active duty and reserve component. Regressions were not 
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performed on the Reserve Officer sample, as the occurrence of suicide attempts and 
suicide deaths in the sample was too small at 159 and 9 respectively (out of 154,811 


sample size). The following specification is used for all models: 
Prob(y, =1\1x,) = F(B) + Bixn+ &) 


where the probability that the outcome variable y (suicide or suicide attempt) 
occurs for individual i if 1, given all independent x variables is equal to the log function 
of a linear regression model. £, is the intercept parameter, B, is the log of odds for each 
corresponding independent x variable at variable numberk , and é, is the error term for 
individual i . 

To analyze the outcome of dying by suicide, multiple regression models are 
estimated for the yearly and aggregate Enlisted and Officer samples. Each model builds 
on the previous model by incorporating additional variables. Model 1 for all samples 
includes only demographic characteristics. Model 2 includes demographics and service- 
specific characteristics. Models 3 and beyond include demographics, service-specific 
characteristics, and combinations of current diagnosed suicide attempt, previously 
diagnosed suicide attempt and the additional mental health diagnosis indicators for 
PTSD, depression, and substance abuse. The reported results for the final model include 


the following mental health variables: 


° AC Enlisted Yearly Sample: current suicide attempt, previous suicide 
attempts, previous PTSD diagnosis, previous depression diagnosis, and 
previous substance use diagnosis. 


° RC Enlisted Yearly Sample: suicide attempts, previous PTSD diagnosis, 
previous depression diagnosis, and previous substance use diagnosis. 
° AC Officer Yearly Sample: current suicide attempt, previous suicide 


attempts, previous depression diagnosis, and previous substance use 
diagnosis. Previous PTSD diagnosis is not included in the model due to 
perfect prediction and a sample size of less than 1%. 

° Enlisted Aggregate (AC/RC): suicide attempt, PTSD, depression, and 
substance use. 

° AC Officer Aggregate: suicide attempt, depression, and substance use. 


To evaluate the outcome of being diagnosed with a suicide attempt three models 


are used for each sample. Models 1 and 2 described above are unchanged. Model 3 


a7 


includes demographics, service-specific characteristics, and diagnosed mental health 


indicators for PTSD, depression, and substance abuse. 


Death by suicide and attempting suicide are not the results of one single variable, 
but rather a combination of multiple factors that place an individual at a higher risk of 
these events occurring. As such, this thesis does not identify specific characteristics or 
factors that cause suicide, but rather identifies those items that are associated or 
correlated with these events occurring. The interdependence of these variables ensures 


that some level of omitted variable bias is present. 


Aspects of this analysis are limited due to the data available, which may introduce 
bias into the estimation results. Primarily, the incomplete nature of the Reserve data 
causes the results to be non-generalizable for the entire Reserve population. The inability 
to capture transitions between the active and reserve components of the Navy limits the 
composition of the sample such that individuals that have only served in the reserves or 
those that have served in both the active and reserve component are not clearly identified, 
but rather grouped together in the reserve sample. This introduces bias as it is assumed 
that those Reservists that were never on active duty have not been exposed to military 
characteristics and stressors, such that they are more comparable to the civilian 
population. Additionally, mental health diagnoses data for the reserve component is only 
capturing a portion of diagnoses that are made, as not all reserve members carry Tricare 
coverage. To our knowledge there is no clear or direct tracking mechanism for reporting 
such mental health conditions within the reserve component. Finally, no proxy for ability 


is used for the officer sample. 
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IV. RESULTS 


The resulting odds ratios from each logistic regression are discussed when 
controlling for demographics, service-specific factors, and mental health conditions and 


include only those variables statistically significant at the 1% and 5% level. 


A. ACTIVE DUTY ENLISTED 
1. Yearly Observations Logit Regression Results for Suicide Attempt 


Table 19 contains the logit regression results for the active duty enlisted sample of 
yearly observations for the outcome of a current suicide attempt. On average, the odds of 
suicide attempts increased by 1.3 times after a person was diagnosed with PTSD; and the 
odds increased by 7.8 and 6.5 times, respectively, after a sailor was diagnosed with 
depression, and substance use, respectively. These findings are consistent with current 
research that identifies mental health conditions as common risk factors for suicide 


attempts and death (Suicide Prevention Resource Center, 2011; Ramchand et al., 2011). 


Upon examination of statistically significant demographic variables, males are 
47% less likely than females to attempt suicide, which is consistent with past research. 
Additionally, all age groups greater than the 17—21 reference group have lower odds of 
attempting suicide. This concurs with CDC findings that young adults are more likely to 
attempt suicide (CDC, 2012). Across all models, African Americans and other minorities 
are 18-14% less likely to commit a suicide attempt than whites (the reference group). 
Active duty enlisted personnel who are married are 1.6 times more susceptible to 
attempting suicide than individuals who have never been married, whereas personnel 
previously divorced have 40% lower odds. Active enlistees with two or more dependents 
are 19% less likely to attempt suicide than those with no dependents. AFQT scores and 
waivers are not statistically significant and therefore cannot be interpreted when 
controlling for demographics, service-specific factors, and specified mental health 
conditions. Active duty enlisted personnel had higher odds of attempting suicide in 


CY2004-CY2011 than CY2002. 


39 


On average, when controlling for demographics and service-specific factors, 
enlistees previously demoted were 2.1 times more likely to attempt suicide than those 
never demoted. This result provides additional insight on suicide attempts, as it supports 
previous findings that negative life events and/or hardships, specifically demotion, 
increase the risk of dying by suicide (Lien et al., 2011a). When evaluating paygrade, 
enlisted journeymen and supervisors were 59% and 78%, respectively, less likely to 
attempt suicide than enlisted apprentices. Undesignated, unknown, intelligence and other 
ratings were found to be statistically significant. When compared to administrative 
ratings, those sailors with unknown ratings were 1.5 times more likely to attempt suicide, 
while undesignated, intelligence and other ratings were less likely to attempt suicide. 
Having been deployed to a combat zone does not increase the odds that a sailor will 
attempt suicide. In fact, these sailors had 52% lower odds of attempting suicide compared 
to those that have never been deployed to a combat zone. With the exception of other sea 
platforms, those with primary assignment to surface ships (minesweepers, frigates, 
destroyers, cruisers, amphibious, aircraft carriers) have an increased risk for attempting 


suicide compared to those attached to a shore platform. 
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Table 19. Suicide Attempt: Active Duty Enlisted Yearly Logit Regression 
Results 


Demographics, 
: Demographics | Service-Specific 
Variable ee phic: and Service- Factors and 
y Specific Factors | Mental Health 
Diagnoses 


Current Attempt 
P0000) [0.007 (0.00066) _] 


o Diagnosis of PTSD (ref group) 
iagnosis of PTSD 1.330*** 
(0.104) 


E 
D 
a a 
D 

rete eee ne eed 








Diagnosis of Substance Use 6.495*** 


a ee 0.423) 
Demographics 


1 1 


iagnosis of Depression P8297 


emale (ref group) 
ois | _omor* [_0526"" 
(0.0182) (0.0188) (0.0247) 


Age 17-21 (ref group) 


0.0882) (0.0850) (0.0830) 
Age 25-29 0.367*** 0.606*** 0.546*** 


Pe C‘iN 
PS TY [0.04] 0.08 | 
PSS 086) [0.0578 (0.0502) _| 
PSSST [0.0575 (0.0283) | 
PS 0.0850) [ (0.0409) (0.078) | 
ee 
PSST OBO _| 
Pi 05 620.0537) 10.0560) 
PSST 0.108) 
PSS 280.0256) (0.02485) _| 


Age 22-24 0.760*** 0.863 *** 0.810*** 





Table 19 (cont’d). Suicide Attempt: Active Duty Enlisted Yearly Logit Regression 


Variable 


No Dependents (ref group) 
One Dependent 


Two or more Dependents 


AFQT Score 1-30 (ref group) 
AFQT Score 31-49 


AFQT Score 50-64 
AFQT Score 65-92 
AFQT Score 93-100 


Any AFQT Score (ref group) 
Missing AFQT Score 


No Waiver (ref group) 
Other Waiver 


Minor Waiver 
Major Waiver 
Service-Specific Factors 


Not Previously Demoted (ref group) 
Previously Demoted 





Enlisted Apprentice (E1-E4) (ref group) 
Enlisted Journeyman (E5-E6) 


Enlisted Supervisor (E7-E9) 


Administrative Ratings (ref group) 
Air Ratings 


Operations Ratings 
Construction Ratings 
Other Ratings 


upply Ratings 


Results 


Demographics, 
Demographics | Service-Specific 
and Service- Factors and 
Specific Factors | Mental Health 
ag 


Demographics 
Only 


0.923 0.925 
(0.0650) (0.0650) (0.0638) 


0.905 


0.734*** 0.812** 0.806*** 
(0.0611) (0.0672) (0.0664) 


0.868 0.844 0.768 


1 
1 
(0.226) (0.220) (0.201) 
0.931 0.982 0.846 
(0.243) (0.256) (0.222) 
0.948 1.097 0.955 
(0.247) (0.287) (0.250) 
1.086 1.304 1.095 
(0.293) (0.354) (0.298) 
1 
1 


0.924 0.974 0.834 
(0.255) (0.269) (0.232) 


ae a a ee 
es ee 
a ae ae Ce 
a 
eS Co 
WN een thre ened 
OO 
003) 0.0285) 
0 [0218 
P0025) | (0.0338) 
fe ee Ne 
ee 
0.0722) 0.0780) 
P08 055 
0.10 010) 
0778 0.0897 
0 0.130) 
P0007 
ory orm 
92 12205" 
ory 


1 
1 
1 
1 
1 
1 
1 


Diagnoses 
1 
1 
1 
1 
1 
1 
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Table 19 (cont’d). Suicide Attempt: Active Duty Enlisted Yearly Logit Regression 


Results 


Demographics 


Variable and Service- 


Specific Factors 


0.807** 
(0.0706) 
0.875 
(0.0754) 
0.909 
(0.0902) 
1.098 
(0.0973) 
0.700*** 
(0.0513) 
1.506** 
(0.294) 
ot Deployed to combat zone (ref group) 
eployed to combat zone 





ot Previously Deployed to Combat Zone (ref group) 
Prior Deployment to Combat Zone 


hore Facilities (ref group) 
mall Platforms 1.315*** 
(0.0889) 
1.182* 
(0.108) 
1.695*** 
(0.115) 
1.355*** 
(0.0810) 
0.905 
(0.100) 
1.087 
(0.187) 
Year Cohorts 
CY2002 (ref group) 1 


CY2003 1.109 
(0.113) 
[3309 
O.131 
1.570" 
151 
1.8047 
17) 
1.750°** 


(0.171) 


Demographics 


Demographics, 
Service-Specific 
Factors and 
Mental Health 

Diagnoses 
1 
1 
1 


0.476*** 


(0.0358) 


i ewe al 
Lt 


aS 





Table 19 (cont’d). Suicide Attempt: Active Duty Enlisted Yearly Logit Regression 
Results 


Demographics, 
; Demographics | Service-Specific 
Variable ae pnics and Service- Factors and 
y Specific Factors | Mental Health 
Diagnoses 


OC CO 
cva0 SS iT 18 
PSSST [00.1687 0.19) _| 
(a 
a ONC CON) 
2 
PSST 0.0987) 09) _] 


Variable coefficients are odds rations. Standard errors in parentheses. 
*** Significant at the 99% level, ** Significant at the 95% level; * Significant at the 90% level. 


Y 2008 
CY2009 
CY2010 
CY2011 





2 Aggregated Logit Regression Results for Suicide Attempt 


Table 20 contains the logit regression results for the active duty enlisted sample of 
aggregate observations (one observation per sailor) for the outcome of a reported suicide 
attempt. Mental health diagnoses results from the aggregate sample are analogous with 
results from the yearly sample. Sailors that were ever diagnosed with PTSD, depression, or 
substance use have increased odds of attempting suicide by 1.7, 8.7, and 7.2 times, 


respectively. 


Demographic results using the aggregated sample showed some differences, such 
that African Americans were no longer significant and Hispanics had 12% lower odds of 
attempting suicide than whites. Those sailors with two or more dependents or previously 


divorced, separated, or widowed were no longer statistically significant. 


When service-specific variables are aggregated an abundance of additional enlisted 
ratings become significant. Air, operations, medical, and supply ratings were all greater than 
1.3 times more likely to attempt suicide, compared to those in the administrative field. While 
those attached to small ships, amphibious platforms, and aircraft carriers remain at an 
increased likelihood of attempting suicide, those personnel who have ever been attached to a 
submarine and other platforms were also more likely to attempt suicide. On further analysis 
of sailors previously demoted, on average, those one-year and two plus years post demotions 


were 1.3 times more susceptible to attempt suicide than those never demoted. 
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Table 20. Suicide Attempt: Active Duty Enlisted Aggregated Logit Regression 
Results 


Demographics, 
: Demographics | Service-Specific 
Variable Bas phic: and Service- Factors and 
» Specific Factors | Mental Health 
Diagnoses 


po Sticke Attempt | Suicide Attempt | Suicide Attempt | 
po 00424) | (0.00290) (0.00190) | 
ee 


= aaa 
8.667" 


ae aT er eee 
No Di po 
Di f= 2 | 
a eee eee ae 
[No Diagnosis of Depression (ref group) | l 
[Diagnosis of Depression 
cere a 12), — 
[No Diagnosis of Substance Use (ref group) | 1 
|_.::-3)__z 
ee 
eee | ee 
a ee a ee) 
| 0.461e** | 0.452*** 








pe 
Diagnosis of Substance Use F2054** 
pO (0.383) 
Demographics 


emale (ref group) 


ar) 

g 1 1 
0.461*** 0.452*** 
P0191) 0.0192) (0.0247) 
P0044) (0.0442) (0.0409) 
P0028) (0.0425) (0.0375) 
po 0.0247) (0.0493) (0.0413) 
pO .060) | (0.0369) (0.0320) 
| 0.884** | 0.794ee* | 0.949 


a) 

p04) (0.0435) (0.0483) 
P0123) 6) .127)_ 
po 0.0501) (0.0479) (0.0520) 
P0105) 108) 0.106) 
pt 0.0496) 


0.884** O.JQ4E#* 0.949 


Pee ; 
Age 35-39 0.268" 0.453" 0.374" 
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Table 20 (cont’d). Suicide Attempt: Active Duty Enlisted Aggregated Logit Regression 
Results 
Demographics, 
Demographics | Service-Specific 
and Service- Factors and 
Specific Factors | Mental Health 
Diagnoses 


1.002 0.978 0.940 
(0.0676) (0.0657) (0.0646) 
1 


Demographics 


Variable Only 


ey aes a ee ee ee 


1 1 


a ae 
Service-Specific Factors 


aes | aes 
Not Demoted (ref group) 
fp —saGrE Ss 





1.568*** 1.286*** 


(0.127) (0.108) 
0.607*** 0.6778 ** 


One year Post-Demotion 1.580*** 1.246*** 





Table 20 (cont’d). Suicide Attempt: Active Duty Enlisted Aggregated Logit Regression 
Results 
Demographics, 
Demographics | Service-Specific 
and Service- Factors and 
Specific Factors | Mental Health 


iagnos 
1.086 
(0.0774) 
(0.0791) 
(0.0947) 
1,303*** 
(0.100) 
1.040 
(0.0568) 
1.236* 
(0.145) 


Demographics 


Variable Only 


ntelligence Ratings 
Engineering Ratings 
Weapons Ratings 
Medical Ratings 
Undesignated Ratings 


Unknown Ratings 


7 

Pe 

fe 

= 24] ; 

fT ; 

f= 

es (Cee 

fT 

Ts 

fT 

Pe 

fT 

es ee l 
ef 0.883 %** 
P0075) (0.0413) 
fT I 

ee (ee 

fT 
SIE 

[= ——— =| 
| 
= ————- +] 
fT 
Pee 
fT 
PF 
be || 
i | 


Not Deployed to Combat Zone (ref group) 
Deployed to Combat Zone 


eae eg al l 
13088? 
(0.0798) 
1.089 
(0.0750) 
1.704%** 
(0.0945) 
15508%* 


hore Facilities (ref group) 
mall Platforms 


Air Platforms 
Amphibious Platforms 


Aircraft Carrier Platforms 


(0.0800) 
1.3308** 
(0.121) 

133088 


(0.150) (0.151) 
Variable coefficients are odds rations. Standard errors in parentheses. 
*** Significant at the 99% level, ** Significant at the 95% level; * Significant at the 90% level. 
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a: Yearly Observations Logit Regression Results for Suicide Death 


Table 21 contains the logit regression results for the active duty enlisted sample of 
yearly observations for the outcome of a suicide death. Enlisted active duty personnel 
who had a previous diagnosis of a suicide attempt are 5.5 times more likely to commit 
suicide than individuals who did not have a prior suicide attempt diagnosis. This result 
indicates individuals who previously attempted suicide are at a higher risk for dying by 
suicide, which is consistent with previous research as reported by RAND (Ramchand et 
al., 2011). As compared with suicide attempts, a diagnosis of PTSD is no longer a 
statistically significant risk factor when analyzing the death by suicide outcome variable. 
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However, active enlisted persons that have ever been diagnosed with depression or 
substance abuse are 3.4 and 2.5 times, respectively, more likely to die by suicide. This is 
substantiates earlier findings that these conditions are associated with higher odds of 


attempting suicide. 


Consistent with previous research regarding demographic findings, on average, 
males are 4 times more likely than females to die by suicide; African Americans, 
Hispanics, and unknown races are at least 40% less likely to commit suicide than whites; 
active enlisted sailors who previously divorced are 56% less likely to die by suicide than 
someone not previously divorced; and AFQT scores are not statistically significant (Lien 
et al., 2013a; Lien et al., 2013b). Contrary to previous research concerning active duty 
enlisted sailors, the number of dependents and various accession waivers were not 
statistically significant. Incidentally, sailors had higher odds of dying by suicide in 
CY2003 and 2004 and 56% lower odds in 2011 than CY2002 (reference group). 


Several service-specific factors were statistically significant in the yearly dataset 
of active duty enlisted. Those sailors ever previously demoted were 2.3 times more likely 
to commit suicide than those never demoted. Research indicates sailors who encounter 
administrative problems like demotion are at a higher risk for suicide (Lien et al., 2013a). 
Also consistent with previous findings, all paygrades greater than E4 are 50-60% less 
likely to die by suicide than junior enlisted personnel (E1-E4). No enlisted ratings were 
statistically significant when controlling for demographics, service-specific factors, and 
mental health conditions. Those sailors who were deployed to a combat zone at some 
point in their career were found to have 47% lower odds of dying by suicide than those 
who were never deployed to a combat zone. On average, when controlling for 
demographics, service-specific factors, and mental health diagnoses, personnel attached 
to aircraft carriers and small ships (minesweepers, frigates, destroyers, and cruisers) were 
32% and 24%, respectively, less likely to die by suicide. These results are contradictory 


to Golliday’s analysis that did not find any specific platform statistically significant. 
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Table 21. Suicide Death: Active Duty Enlisted Yearly Logit Regression 
Results 


Demographics, 
Demographics | Service-Specific 
and Service- Factors and 
Specific Factors | Mental Health 
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Table 21 (cont’d). Suicide Death: Active Duty Enlisted Yearly Logit Regression Results 
Demographics, 
Demographics | Service-Specific 
and Service- Factors and 
Specific Factors | Mental Health 
Diagnoses 
a 1 CE 
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[ee eC 


0.407) (0.399) 0.403) 
P0429) 0.430) (0.428) 
0403) (0.426) 0.423) 
PS 00529) 05687 0.550) _] 
[Any AFQT Score Gefgrowp) 
a 9 3 OS 
NoWaherGefgroup) SSCS SSC TdT TdT 
a) CE) CO 
pT (0.288) (0.261) 0.257) 
Et 195) 018) 8) | 
| CService-SpecificFactors | 
[Not Previously Demoted(refgroup) | 
Previously Demoted 26654 2.2788 


es ha aE) 
Enlisted Apprentice (E1-E4) (ref group) eee Rae ee a ee 
Enlisted Journeyman (ES-E6) TSB | OOH 
(0.0553) (0.0597) 
Enlisted Supervisor(E7-E9) 8403868 
Ra a | 


| CT 0.0689) (0.0768) 
[Administrative Ratings(refgroup) 
JAirRatings 0743" 0.776" 
a OO 
JOperations Ratings 08S 0828 
148) (0.148) 
[Construction Ratings T0797 
0.220) | 0.225) 
[Other Ratings 0221060 
P0255) 0.265) 
[Supply Ratings 092409382 
T0189) 
Intelligence Ratings 722% | 0.743* 
(0.115) O18) 


Demographics 


Variable Only 








50 


Table 21 (cont’d). Suicide Death: Active Duty Enlisted Yearly Logit Regression Results 
Demographics, 
Demographics | Service-Specific 
and Service- Factors and 
Specific Factors | Mental Health 
Diagnoses 
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4. Aggregated Logit Regression Results for Suicide Death 


Table 22 contains the logit regression results for the active duty enlisted sample of 
aggregated observations (one observation per sailor) for the outcome of a suicide death. 
Previous mental health diagnoses in the aggregated sample regression results were 
consistent with the yearly results and continue to demonstrate that being diagnosed with 


these mental health conditions increase the odds of dying by suicide. 


Minor differences in the aggregated demographic results were revealed. Active 
enlisted sailors who were 40 years old and above became statistically significant and had 
51% lower odds of dying by suicide than those ages 17—21. The unknown race category 
became statistically insignificant while other minorities were statistically significant and 


30% less susceptible to death by suicide than whites. 


The service-specific factors enlisted supervisors, one- and two-year post demotion 
variables, and all platforms become statistically insignificant in the aggregated results 
compared to the yearly sample. Sailors with an undesignated rating become significant 
and are associated with a 44% lower risk of dying by suicide than those assigned to 


administrative ratings. 
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Table 22. Suicide Death: Active Duty Enlisted Aggregated Logit Regression 
Results 


Demographics, 
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Table 22 (cont’d). Suicide Death: Active Duty Enlisted Aggregated Logit Regression 
Results 
Demographics, 
Demographics | Service-Specific 
and Service- Factors and 
Specific Factors | Mental Health 
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Table 22 (cont’d). Suicide Death: Active Duty Enlisted Aggregated Logit Regression 
Results 
Demographics, 
Demographics | Service-Specific 
and Service- Factors and 
Specific Factors | Mental Health 
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Variable coefficients are odds rations. Standard errors in parentheses. 
*** Significant at the 99% level, ** Significant at the 95% level; * Significant at the 90% level. 


B. RESERVE COMPONENT ENLISTED 
1. Yearly Observations Logit Regression Results for Suicide Attempt 


Table 23 contains the logit regression results for the reserve component enlisted 


sample of yearly observations for the outcome of a current suicide attempt. Mental health 
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conditions continue to be statistically significant risk factors associated with suicide 
attempts. Unlike the active duty sample, only two (depression and substance use) out of 
three mental health diagnoses are statistically significant indicators of increased odds for 
attempting suicide. Personnel who were ever diagnosed with depression or substance use 
were 8.6 and 9.8 times, respectively, more likely to commit a suicide attempt than those 


who were never diagnosed with the like. 


The following demographic results were consistent with the enlisted active duty 
personnel results and previous research. On average, enlisted reserve males were 56% 
less likely to attempt suicide than females; those previously divorced were 19% less 
susceptible for attempting suicide; and married enlisted reservists were 1.3 times more 
likely to attempt suicide when compared to the applicable reference groups. Analysis of 
the reserve sample found enlisted sailors older than 24 years of age to be greater than 
36% less likely to attempt suicide than enlisted reserve personnel ages 17-21. 
Additionally, race/ethnicity categories, AFQT scores, accession waivers, and all but one 
CY were statistically insignificant. In CY2010, enlisted reservists were 1.6 times more 


likely to commit a suicide attempt than in 2002. 


Few service-specific factors were statistically significant in the enlisted reserve 
yearly sample. Personnel previously demoted were 1.7 times more likely to attempt 
suicide than those never demoted; individuals who were ever deployed to a combat zone 
were 42% less susceptible to suicide attempts than those never deployed; those attached 
to large platforms were 1.2 times more likely to attempt suicide. These results are 


generally consistent with the active duty sample. 
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Table 23. Suicide Attempt: Reserve Component Enlisted Yearly Logit 
Regression Results 


Demographics, 
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Diagnoses 


po Current Attempt | Current Attempt | Current Attempt | 
po 0.000269) | (0.000273) | (0.000193) | 
Eee a1) 
a ae 


a a 
8.635 


a Se ee P| asa 

N ees ee 

Previ EEE aes 

ee ee 

[No Diagnosis of Depression (ref group) | 

[Previous Diagnosis of Depression | 
fee a ee 

[No Diagnosis of Substance Use (ref group) | 

i |_. 3). 

ee as 

[SSeS 

a a a ae) 

= O3648F* _ “I. ORT — |] 








1 
1 
revious Diagnosis of Substance Use 9.833 *** 
ee =) (1.532) 
Demographics Sea 
1a 
fe eee a eee OO) (0.0358) (0.0439) 
Age 17-21 (ref group) 1 
1 
1 
1 
1 


0.364*** 0.371 *** 


ee eI  O) (0.0972) (0.0964) 
Age 25-29 0.659" 0.697 0.636" 


emale (ref group) 
P0089) (0.102) (0.0940) 
Age 30-34 0.584** 0.653* 0.555** 
P0130) (0.151) (0.129) 
Age 35 or more 0.430** 0.510* 0.421** 
White (ref group) hs ff i 
1.016 0.970 1.061 
(0.123) (0.118) (0.130) 
P0128) (0.127) (0.140) 
1.106 1.091 1.171 


: re eens eces  e 
a 053) 0182) 0) 
p18) LG) 124) 
[Never Married (refgroup) | 

| 1324** 
| 0008) ef = 0.208) =| O18 8) 
[Never Divorced(refgroup) | 
po .0924) 0.0941) (0.0863) 
[No Dependents (refgroup) | 
po 56) 155) 0.150) 
po (0.229) 0.231) 0.225) 


P0377) 0.35738) 0.395)_ 


= 
1.419" 1.383%" 1.324%" 
P 








1 1 
1 1 
1 1 
fe eeaeee 
Other Minority 0.880 0.870 0.948 
1 1 
1 1 
1 1 





Table 23 (cont’d). Suicide Attempt: Reserve Component Enlisted Yearly Logit 
Regression Results 
Demographics, 
Demographics | Service-Specific 
and Service- Factors and 
Specific Factors | Mental Health 
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Table 23 (cont’d). Suicide Attempt: Reserve Component Enlisted Yearly Logit 
Regression Results 
Demographics, 
Demographics | Service-Specific 
and Service- Factors and 
Specific Factors | Mental Health 


Variable Demographics 
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Variable coefficients are odds rations. Standard errors in parentheses. 
*** Significant at the 99% level, ** Significant at the 95% level; * Significant at the 90% level. 





2, Aggregated Logit Regression Results for Suicide Attempt 


Table 24 contains the logit regression results for the reserve component enlisted 
sample of aggregated observations (one observation per sailor) for the outcome of a 
suicide attempt. The aggregated results report enlisted reservists who ever received a 
PTSD diagnosis were 1.7 times more likely to attempt suicide. As in the yearly reserve 
and active duty results, depression and substance use continue to be statistically 


significant with higher odds of attempting suicide. Additionally, females continue to 
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show higher odds of suicide attempts, such that they are 48% more likely to attempt 
suicide than males. No other demographic characteristics were statistically significant in 


the aggregated sample. 


The aggregated sample logistic regression results revealed several differences in 
service-specific factors. Demotion within one year of the change in status was not 
statistically significant, but those demoted within two or more years were 1.4 times more 
likely to attempt suicide. Junior enlisted reserve sailors (E1-E4) were 1.5 times more 
likely to attempt suicide than those senior to them. The air, intelligence and undesignated 
ratings were 1.5, 1.4 and 1.3 times, respectively, more susceptible to suicide attempts 
than those with an administrative rating. Personnel attached to small and large platforms 
became statistically significant in the aggregated sample and were associated with 1.4 
higher odds of attempting suicide. This relationship between assignment to surface 
platforms and increased odds of suicide attempts is also seen in the active duty enlisted 


results. 
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Table 24. Suicide Attempt: Reserve Component Enlisted Aggregated Logit 
Regression Results 


Demographics, 
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Table 24 (cont’d). Suicide Attempt: Reserve Component Enlisted Aggregated Logit 
Regression Results 


Variable 
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Table 24 (cont’d). Suicide Attempt: Reserve Component Enlisted Aggregated Logit 
Regression Results 
Demographics, 
Demographics | Service-Specific 
and Service- Factors and 
Specific Factors | Mental Health 
Diagn 


Demographics 


Variable Only 


0.7678 ** 
(0.0701) (0.0757) 
hore Facilities (ref group)” 


mall Platforms 137 
Variable coefficients are odds rations. Standard errors in parentheses. 


*** Significant at the 99% level, ** Significant at the 95% level; * Significant at the 90% level. 
Notes: 
1. Administrative Rating category includes unknown ratings. 





2. Shore Facilities category includes unknown platforms. 


2: Yearly Observations Logit Regression Results for Suicide Death 


Table 25 contains the logit regression results for the reserve component enlisted 
sample of yearly observations for the outcome of suicide death. Enlisted reserve sailors 
were 5 and 7.1 times more likely to die by suicide if they were previously diagnosed with 
depression and substance use, respectively. Those individuals ever receiving a diagnosis 


of a previous suicide attempt was not statistically significant. 


Enlisted reserve males were 3.5 times more likely to commit suicide than females, 
which is consistent with prior literature. Different from most regression results thus far, 
on average, the ages 22—24, 25—29, and 30-34 were 4.5, 3.4, and 2.9 times, respectively, 
more likely to die by suicide than ages 17-21. Race and ethnicity categories were 
statistically insignificant. Those previously divorced were 48% less susceptible to death 
by suicide than those who have not divorced. Also contrary to previous results, enlisted 
reservists with one dependent were 61% less likely to die by suicide than individuals with 
no dependents. Different from all other sample, those personnel who obtained other 


waivers or major waivers were 1.7 and 2.5 times more susceptible to die by suicide than 
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individuals who did not obtain a waiver. Additionally, in CY2011, enlisted reservists 


were 62% less likely to commit suicide than in CY2002. 


Service-specific factors that were statistically significant and were associated with 
lower odds of dying by suicide include personnel who were ever previously demoted and 
those with engineering ratings. Those previously deployed to combat zone were 1.9 times 
more likely to die by suicide. No platforms were statistically significant at or below the 


95% level. 
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Table 25. Suicide Death: Reserve Component Enlisted Yearly Logit 
Regression Results 


Demographics, 
F Demographics | Service-Specific 
Variable as phic: and Service- Factors and 
Specific Factors | Mental Health 
Diagnoses 


pO Stricide Death | Suicide Death | Suicide Death_| 
po 024-05) | (2910-05) (2700-05) __| 


Mental Health Diagnoses _—aa | 
revious Diagnosis of Suicide Attempt or Death 1.304 
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056) EY 329) 
[White (refgroup) 
PBT) 160) 0.166) 
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po 0.0880) 0.0892) (0.0891) 
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Table 25 (cont’d). Suicide Death: Reserve Component Enlisted Yearly Logit Regression 


Variable 
No Dependents (ref group) 
One Dependent 
Two or more Dependents 


AFQT Score 1-30 (ref group) 
AFQT Score 31-49 


AFQT Score 50-64 
AFQT Score 65-92 
AFQT Score 93-100 


No Waiver (ref group) 
Other Waiver 


Minor Waiver 
Major Waiver 
Service-Specific Factors 


Not Previously Demoted (ref group) 
Previously Demoted 





Mid-level and Senior Enlisted (E5-E9) (ref group) 
unior Enlisted (E1 to E4) 


Administrative Ratings (ref group)! 
Air Ratings 


Operations Ratings 
Construction Ratings 
Other Ratings 
upply Ratings 
ntelligence Ratings 
Engineering Ratings 
Weapons Ratings 


Medical Ratings 


Results 


Demographics, 
Service-Specific 
Factors and 
Mental Health 
ag 


Demographics 
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Demographics 
Only 


Di 
a ee 
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Table 25 (cont’d). Suicide Death: Reserve Component Enlisted Yearly Logit Regression 


Variable 


Undesignated Ratings 


Not Deployed to Combat Zone (ref group) 
Deployed to combat zone 


Not Previously Deployed to Combat Zone (ref group) 


reviously Deployed to Combat Zone 


hore Facilities (ref group)” 
mall Platforms 


Large Platforms 
Air Platforms 

ubmarine Platforms 
Constant 
Observations 

Year Cohorts 

CY2002 (ref group) 
CY2003 
CY2004 
CY2005 
CY2006 
CY2007 
CY2008 
CY2009 


CY2010 


CY2011 


Results 
Demographics, 

Demographics | Service-Specific 

and Service- Factors and 
Specific Factors | Mental Health 
iagnoses 

1 

1 

1 

1 


Demographics 
Only 


D 
0.463* 0.479% 
(0.199) (0.208) 
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Variable coefficients are odds rations. Standard errors in parentheses. 
*** Significant at the 99% level, ** Significant at the 95% level; * Significant at the 90% level. 


Notes: 


1. Administrative Rating category includes unknown ratings. 
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4. Aggregated Logit Regression Results for Suicide Death 


Table 26 contains the logit regression results for the reserve component enlisted 
sample of aggregated observations (one observation per sailor) for the outcome of suicide 
death. No major differences were noted in the logit regression results between the yearly 
and aggregated sample. All age categories, demotion variables, ratings and platforms 
became statistically insignificant. Hispanic enlisted reservists were associated with 43% 


lower odds of death by suicide than whites. 
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Table 26. Suicide Death: Reserve Component Enlisted Aggregated Logit 


Variable 


Observations 
Constant 


Mental Health Diagnoses 
o Diagnosis of Suicide Attempt (ref group) 
iagnosis of Suicide Attempt or Death 


o Diagnosis of PTSD (ref group) 
iagnosis of PTSD 


o Diagnosis of Depression (ref group) 
iagnosis of Depression 








o Diagnosis of Substance Use (ref group) 
Diagnosis of Substance Use 


Demographics 
emale (ref group) 
Male 


Age 17-21 (ref group) 
Age 22-24 


Age 25-29 
Age 30-34 
Age 35 or more 


White (ref group) 
Black 
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Never Married (ref group) 
Married 


Divorced/Separated/Widowed 


No Dependents (ref group) 
One Dependent 


Regression Results 


Demographics, 
Demographics | Service-Specific 
and Service- Factors and 
Specific Factors | Mental Health 
Diagnoses 


Demographics 
Only 
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(0.238) (0.236) (0.240) 
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0.587% 0.562** 0.567** 
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ae ee Sa eee eee ae 
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Table 26 (cont’d). Suicide Death: Reserve Component Enlisted Aggregated Logit 
Regression Results 


Variable 


Two or more Dependents 


AFOQT Score 1-30 (ref group) 
AFQT Score 31-49 


AFQT Score 50-64 
AFQT Score 65-92 
AFQT Score 93-100 


No Waiver (ref group) 
Other Waiver 


Minor Waiver 
Major Waiver 
Service-Specific Factors 


Never Demoted (ref group) 
One year Post-Demotion 





Two of more years Post-Demotion 


Mid-level and Senior Enlisted (E5-E9) (ref group) 
unior Enlisted (E1 to E4) 


Administrative Ratings (ref group)! 
Air Ratings 


Operations Ratings 
Construction Ratings 
Other Ratings 
upply Ratings 
ntelligence Ratings 
Engineering Ratings 
Weapons Ratings 


Medical Ratings 


Demographics, 
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Factors and 
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ears nae (ama eee (ye) 
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Only 
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Table 26 (cont’d). Suicide Death: Reserve Component Enlisted Aggregated Logit 
Regression Results 
Demographics, 
Demographics | Service-Specific 
and Service- Factors and 
Specific Factors | Mental Health 
Diag 


Demographics 


Variable Only 


0.826 0.822 
(0.190) (0.190) 


Undesignated Ratings 


Not Deployed to Combat Zone (ref group) Wess th ee de | 
Deployed to Combat Zone 
hore Facilities (ref group)” aes eee ea ee 


Large Platforms 


Air Platforms 0.766 0.751 
(0.273) (0.268) 
0.346* 0.332* 


(0.212) (0.203) 
Variable coefficients are odds rations. Standard errors in parentheses. 


*** Significant at the 99% level, ** Significant at the 95% level; * Significant at the 90% level. 
Notes: 
1. Administrative Rating category includes unknown ratings. 
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2. Shore Facilities category includes unknown platforms. 


C. ACTIVE DUTY OFFICER 
A Yearly Observations Logit Regression Results for Suicide Attempt 


Table 27 contains the logit regression results for the active duty officer sample of 
yearly observations for the outcome of a current suicide attempt. The logit regression for 
the active officer yearly sample did not yield many statistically significant variables due 
to the low number of overall suicide behaviors in the officer population. On average, 
active duty officers who were ever diagnosed with PTSD had 2.3 times higher odds of 
attempting suicide than officers without the diagnosis. Similarly, officers were 35.5 times 
more likely, on average, to attempt suicide if they were ever diagnosed with depression 
compared to if they were not diagnosed. Finally, a previous diagnosis of substance use in 
active duty officers revealed a 7.4 times higher likelihood of suicide attempts than 
individuals who did not receive the same diagnosis. Results indicated that officers, on 
average, were 6.4 times more likely to attempt suicide in CY2010 than 2002. Gender, age 
categories, race and ethnicity groups, marital status, and number of dependents were not 


statistically significant. 
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Results for service-specific factors were also minimal. Officer paygrades, 
previous deployments to combat zones, and all platforms were statistically insignificant. 
The intelligence designator was the only designator statistically significant and was 


associated with 4.3 times higher odds of suicide attempts than administrative. 
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Table 27. Suicide Attempt: Active Duty Officer Yearly Logit Regression 
Results 


Demographics, 
Demographics | Service-Specific 
and Service- Factors and 
Specific Factors | Mental Health 
Diagnoses 
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Table 27 (cont’d). Suicide Attempt: Active Duty Officer Yearly Logit Regression Results 


Variable 


Two or more Dependents 
Service-Specific Factors 
unior Officer (01-03) (ref group) 
Mid-level Officer (04-05) 
enior Officer (06-010) 
Warrant Officer (WO2-WOS) 


Administrative Designator (ref group) 
Other Designator 


urface Designator 
ubmarine Designator 
Engineering Designator 
Aviation Designator 
ntelligence Designator 
Medical Designator 
upply Designator 


Not Deployed to Combat Zone (ref group) 
Deployed to Combat Zone 


Not Previously Deployed to Combat Zone (ref group 


Previously Deployed to Combat Zone 


hore Facilities (ref group) 
mall Platforms 


Large Platforms 
Unknown Platforms 
Year Cohorts 


CY2002 (ref group) 
CY 2003 


) 


Demographics, 
Demographics | Service-Specific 
and Service- Factors and 
Specific Factors | Mental Health 
Diag 


Demographics 
Only 
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Table 27 (cont’d). Suicide Attempt: Active Duty Officer Yearly Logit Regression Results 
Demographics, 
Demographics | Service-Specific 
and Service- Factors and 
Specific Factors | Mental Health 
Diagnoses 


3 


Variable coefficients are odds rations. Standard errors in parentheses. 

*** Significant at the 99% level, ** Significant at the 95% level; * Significant at the 90% level. 
Note: 

1. White race/ethnicity category includes unknown race. 


Demographics 


Variable Only 





2 Aggregated Logit Regression Results for Suicide Attempt 


Table 28 contains the logit regression results for the active duty officer sample of 
aggregated observations (one observation per sailor) for the outcome of a suicide attempt. 
As in the yearly sample, all diagnosed mental health conditions and the intelligence 
designator increase the odds of an officer attempting suicide. However, in the aggregated 
sample, officers older than 39 years old were associated with a lower risk of attempting 


suicide. All other variables were insignificant. 
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Table 28. Suicide Attempt: Active Duty Officer Aggregated Logit Regression 
Results 


Demographics, 
: Demographics | Service-Specific 
Variable ee pues and Service- Factors and 
» Specific Factors | Mental Health 
iagno 
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Table 28 (cont’d). Suicide Attempt: Active Duty Officer Aggregated Logit Regression 
Results 


Demographics, 
. Demographics | Service-Specific 
D h : 
Variable ea Samia and Service- Factors and 
Specific Factors | Mental Health 


Diagnoses 
Service-Specific Factors 


hore Facilities (ref group) 
mall Platforms 





Variable coefficients are odds rations. Standard errors in parentheses. 


**%* Significant at the 99% level, ** Significant at the 95% level; * Significant at the 90% level. 
Note: 


1. White race/ethnicity category includes unknown race. 


fa) 


3. Yearly Observations Logit Regression Results for Suicide Death 


Table 29 contains the logit regression results for the active duty officer sample of 
yearly observations for the outcome of suicide death. When controlling for 
demographics, service-specific factors, and mental health diagnoses, officers who had a 
previous suicide attempt diagnosis were 22.5 times more likely to die by suicide; and a 
previous diagnosis of depression was associated with 14.2 times higher susceptibility to 


complete suicide. All other variables were insignificant. 
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Table 29. Suicide Death: Active Duty Officer Yearly Logit Regression Results 


Demographics, 
Demographics | Service-Specific 
and Service- Factors and 
Specific Factors | Mental Health 
Diagnoses 


Demographics 
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Table 29 (cont’d). Suicide Death: Active Duty Officer Yearly Logit Regression Results 
Demographics, 
Demographics | Service-Specific 
and Service- Factors and 
Specific Factors | Mental Health 
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Table 29 (cont’d). Suicide Death: Active Duty Officer Yearly Logit Regression Results 
Demographics, 
Demographics | Service-Specific 
and Service- Factors and 
Specific Factors | Mental Health 


Variable Demographics 


Year Cohorts 


1.440 


(0.350) 
0387 
(0313) 
1.352 
(0.829) 
0579 
0.44) 
0.952 
(0.648) 
0.531 
(419) 
0178 
(0.193 
0.530 
(0.405) 
0354 
(0.309 


Variable coefficients are odds rations. Standard errors in parentheses. 

*** Significant at the 99% level, ** Significant at the 95% level; * Significant at the 90% level. 
Note: 

1. White race/ethnicity category includes unknown race. 


CY2002 (ref group) 
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4. Aggregated Logit Regression Results for Suicide Death 


Table 30 contains the logit regression results for the active duty officer sample of 
aggregated observations for the outcome of suicide death. No differences were noted in 


the logistic regression of the aggregated officer sample. 
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Table 30. Suicide Death: Active Duty Officer Aggregated Logit Regression 
Results 


Demographics, 
: Demographics | Service-Specific 
Variable shes pales and Service- Factors and 
y Specific Factors | Mental Health 


Diagnoses 
Suicide Death_| Suicide Death 
62,998 62,998 
C.000s08= | 0.00138 
(0.00085) (0.0008) 


o Diagnosis of Suicide Attempt (ref group) 
iagnosis of Suicide Attempt or Death 17 Sot 


8.562**# 
(4.319) 


1.973 
(1.675) 


N 
D 
a 
D 


iagnosis of Depression 








Diagnosis of Substance Use 
Demographics 


emale (ref group) 


1 
772 
1 


PS 0985) (223) 75 
Age 20-29 (ref group) 1 
Age 30-34 1.741 


(0.998) 


ee (116) (1018) 
Age 35-39 1.295 


[AIB 

(LOT) 

1.123 

(0.826) 

1354 

(1.032) 
1 


CS 
1.142 
PT 
1515 
PS 0867) 
0.859 
(0.524) 


ery (0.453) O81 
Other Minority 0.430 


0.404 

(0.412) 

O13 

(0.596) 
1 


1 
0.348* 


(0.190) (0.192) 
1.055 0.993 
(0.406) (0.383) 

1 


1 


1.807 1.917 


(1.204) (1.268) 
1.376 1.396 
(0.893) (0.901) 


(0.437) 
0.850 


Hispanic 


No Diagnosis of Substance Use (ref group) 


(0.621) 


Never Married (ref group) 1 


0300" 
a OND 
Divorced/Separated/Widowed 0.931 


a OED) 
2.074 
(1.391) 


Two or more Dependents 1.518 
P0993) 
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Table 30 (cont’d). Suicide Death: Active Duty Officer Aggregated Logit Regression 


Variable 


Service-Specific Factors 
unior Officer (O1-O3) (ref group) 
Mid-level Officer (04-05) 
enior Officer (06-010) 
Warrant Officer (WO2-WOS) 


Administrative Designator (ref group) 
Other Designator 


urface Designator 
ubmarine Designator 
Engineering Designator 
Aviation Designator 
ntelligence Designator 
Medical Designator 
upply Designator 


Not Deployed to Combat Zone (ref group) 
Deployed to Combat Zone 


hore Facilities (ref group) 
mall Platforms 


Large Platforms 
Unknown Platforms 
Constant 


Observations 


Results 


Demographics, 
Demographics | Service-Specific 
and Service- Factors and 
Specific Factors | Mental Health 
iagnoses 
1 
1 
1 
1 


Demographics 
Only 


D 

0.803 0.891 
(0.375) (0.417) 
0.866 1.020 
(0.556) (0.654) 


1.038 1.245 
(0.782) (0.935) 
0.460 0.441 


1 
1 
(0.308) (0.294) 
0.489 0.455 
(0.313) (0.288) 
0.230* 0.228* 
(0.204) (0.201) 
0.402 0.393 
(0.439) (0.428) 
1 
1 


0.568 0.574 
(0.214) (0.217) 


0.691 0.695 


D.000892""° 


1 
1 
1 
1 


psa 0.358" 





Variable coefficients are odds rations. Standard errors in parentheses. 
*** Significant at the 99% level, ** Significant at the 95% level; * Significant at the 90% level. 


Note: 


1. White race/ethnicity category includes unknown race. 
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Vv. CONCLUSIONS AND RECOMMENDATIONS 


We have analyzed the role of service-specific and mental health risk factors in 
active duty and reserve component Navy enlisted and officer suicide attempts and deaths 
from 2002 to 2011. The following research questions were addressed through logit 
regression analysis: 


1. What non-demographic, service-specific factors (for example, sailor 
rating, warfare platform, combat zone deployment, type of command, 
transition status), and pre-screening factors (such as AFQT, substance 
abuse, medical or legal waivers) are associated with the occurrence of 
suicide attempts and death by suicide? 


2: How have suicide behavior trends (suicide attempts and death) differed 
between the active duty and reserve component Navy officer and enlisted 
populations? 

3. In both the active duty and the reserve components, how do risk factors 


change between suicide attempts and death by suicide? 


We find that diagnosed mental health conditions consistently increased the odds 
of Sailors, in all populations, attempting and/or dying by suicide. For active duty enlistees 
and officers, diagnosed depression increased the odds of attempting suicide by the 
greatest magnitude. Conversely, the leading mental health risk factor for reserve 
component enlisted was diagnosed substance use. When evaluating the outcome of death 
by suicide, active duty enlisted and officers continued to display consistent mental health 
risk factors, such that a previous suicide attempt greatly increased the likelihood of a 
sailor subsequently dying by suicide. In the dataset, less than 1% (0.25% enlisted, 0.39% 
officer) of those diagnosed with a suicide attempt subsequently die by suicide. It’s also 
important to note that not all suicide deaths would have an associated clinical record of 
suicide attempts. Additionally, diagnosed depression and substance use remain associated 
with increased odds of dying by suicide. Similar to enlisted reserve component suicide 
attempt results, substance use was the leading risk factor for dying by suicide, followed 
closely by depression. Contrary to the active duty, a previous suicide attempt was found 
to have a statistically insignificant effect for the enlisted reserve population. Across both 
active and reserve populations, PTSD was not a statistically significant risk factor for 


death by suicide. 
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Service-specific factors showed varying level of significance across the different 
populations; however some consistencies were seen between the active duty and reserve 
component enlisted for the outcome of attempting suicide. Demotion and paygrades E1- 
E4, and small (minesweeper, frigate, destroyer, cruiser) and large (amphibious, aircraft 
carrier) surface platforms were associated with increased odds of attempting suicide. 
Contrary to popular theory, deployment to a combat zone decreased the likelihood of an 
enlisted sailor attempting suicide. Furthermore, all categories of accession waivers were 
found to be insignificant. The only statistically significant service-specific characteristic 
for active duty Navy officers was designation as an intelligence officer, which increased 


the susceptibility of attempting suicide. 


Increased variability in service-specific factors was seen when analyzing the 
outcome of suicide death. Consistent with attempting suicide, previous demotion 
increased the likelihood of dying by suicide for both active and reserve enlistees. As in 
the suicide attempt analysis, personnel in lower paygrades (E1-E4) continue to be at an 
increased risk for suicide death in the active enlisted population; however, this 
characteristic is not significant for enlisted reservists. Also consistent with the suicide 
attempt analysis, active duty enlisted deployed to a combat zone had lower odds of dying 
by suicide, whereas enlisted reservists had higher odds. Assignment to small and large 
surface platforms decreased a sailor’s risk for dying by suicide, which was inconsistent 
with attempting suicide. Accession waivers, specifically other and major waivers, were 
found to increase the likelihood of suicide death in the enlisted reserve population. This 
variable is not statistically significant for any other population or outcome. Due to the 
rarity of suicide death and the size of the officer population, no service-specific factors 


were Statistically significant. 


The greatest limitation of this study is the composition of the reserve component 
data and the availability of reserve component medical information. The dataset does not 
differentiate individuals that have served only in the reserves or in both the active and 
reserve components. Reservists constantly transition between states of activated and non- 
active service, which effect suicide behavior risk and protective factors. To further 
explore suicide behavior risk factors in reserve personnel, we recommend that analysis be 
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conducted on subsets of the population, specifically exploring the differences between 
activated and non-activated reservists and active duty only service members and reserve 
component (never activated) only service members. These analyses should shed light on 
the similarities and differences of suicide behavior risk factors between the active and 


reserve population. 


Prior to 2011, suicide behavior data was only captured for reservists in active 
status. This represents roughly 10% of the total reserve population across the DOD 
(Garamone, 2014). As such, the Tricare data used in this analysis is incomplete for the 
reserve sample. The lack of a centralized military medical database to collect health 
information from civilian health care networks prevents access to accurate and complete 
reserve health data. Until the Navy is able to track all diagnoses that are made in the 
civilian sector for reserve personnel, the association between mental health diagnoses and 


suicidal behaviors will not be correctly identified. 
Based on the finding we make the following recommendations. 


(1) Align DON Suicide Prevention Programs with behavioral health initiatives 
based on current research findings. Mental health conditions were the leading risk 
factors for attempting suicide and death by suicide. Incorporating a comprehensive 
approach to suicide prevention will create a team of medical, administrative, and 
operational leaders that are able to identify and treat individuals at higher risks for 


suicidal behaviors. 


(2) Conduct separate analysis for the method used to attempt and/or complete 
suicide. The method of attempt and death is included in the data used for this analysis; 
however we did not evaluate these details. Analyzing the methods used to perform 
suicidal acts could identify additional risk factors that exist. Additionally, these results 
could assist in identifying the highest risk populations and aid in the continued 


improvement of suicide prevention programs. 


(3) Conduct additional research on demotion. Demotion was a consistent risk 
factor for suicidal behaviors; however the cause of demotion is unknown. Demotion can 


be the result of wide range of events from administrative, civilian/criminal, and work 
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productivity. The root cause in these deficiencies could identify specific causes for 
demotion that are associated with suicidal behaviors. This information could then be used 


to target at risk sailors and tailor prevention programs to their needs. 


(4) Conduct additional research on the environment and culture of surface 
combatants. Assignment to surface platforms was associated with an increased risk of 
attempting suicide and decreased risk for completing suicide. Exploring the differences 
and similarities between these platforms and their associated culture may identify 


particular features that change a Sailor’s risk for each type of suicidal behavior. 
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